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SUBJECT: Proposal for IRS Evaluation, Fhase 11
Reference: Contract ED-132, Tapk Order No. 16

Enclosure: Technical Description dtd S April 1960, by 25X1
serial: 116-46-3

Dear / : | | 25X1

We are pleased to submit this quotation for Fhase II of the LIRS
Evaluation in reply %o your receat request.

The objective of this proposed pregram is to obsain, through test
and observation, sufficient data to permit appraisal of perform-
ance, suitability, and reliability ¢f the LRS system. A secondary
objective is the gensration of conclusions and recommendations
derived from test results which may improve the usefulness of the
equipment. The tschnical details end further discussion are con-
tained in the enclosed "Technical Description.”

It is estimated that this program, including a final report to be
furnished in nins (9) months, and a 1life-test supplement in six (6)
months, can be completed in fifteen (15) months from date of cone
tract acceptance. S

The estimated cost of this program is as follows in the Cest Breakdown,

COST BREAXDOWN

Estimated Cost - Phase II

25X1
Engin Direct Labor
ILE a 25X1

Material

Sub-Total
G8A at 25X1

Sub.Total Cost
Fee at | 25X1

Total Cost + Fee $ 15,892

THIS MATCRIAL covorows oo
NATIONAL DEy&N- 0 1<
MEANSNG o7

$ECS. 78 o
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PAGE 2 -~ Proposal for LRS Evaluation -E- 21 April 13960 25X1

As FPhase I was sbruptly terminated becsuse of technical deficiences
of the equipment being tested, we have remaining sums of authorized
funds available to apply to FPhase 1I, if it should be granted as an
extension of the present contract. The cost breakdown, using the
remaining funds, would then be as follows:

COST BREAXDOVE

Estimated Cost FPhase II, Using Remaining Authorized Funds of

Fhase I
25X1
Phase II, Estimated Cost (Engrg)
Less Unexpended Balance (Ph. Ig
Engineering Funds Required (Ph. II)
G8A at | 25X1
Less Unexpended Bal, (Fh, I) 132
G8A Funds Required (Ph. II)
Cost + G&A Funds Reguired (Ph. II)
Fee at | 25X1
Less Unexpended Bal (Ph, I) 619
Fee required (Ph. II) $ 733
TOTAL COST PLUS FEE REQUIRED PH. II $ 9,158
__Very truly yours,
25X1
25X1

Prepared by:
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LRS EVALUATION
PHASE 11

Purpese:

The objective of this proposed program is to cbtain, through test
and observasisn, sufficient data o permis appraisal of performance,
sulitabilivy, and reliability of the LIRS system. A secondary objective
is the generation of comclusions and recommendations derived from test
results wvhich may improve the ussefulness of ths eguipment.

A previous progran was started and proceedsd long snough ¢ uncover
& basic eguipment weakness. Ths sguipment was wishdrawn from Sest by
the customsr and sent to the marafacturer for modification. The present
progras is designsd to evaluate the modified squipment along the gensral
lines proposed for the original squipment. Certain nodifications in the
test procedurs are included where sxperisnce with the squipsent has indi.
cated the feasibdbility or desirabilivy of certain tssss. Other tests were
found to be impractical or mesningless and have been excluded.

A final report will be issusd at the snd of she regular test progran
and & supplement vill be issued at the concluaion of the life-tssting pre-

grem,

Discussion:

The program cutlined in this propesal will be divided into three
gonsral categories: laboratory tests, fisld sests, and 1life tests. The
laboratory tesss includs sll tests and measurements of equipmens charac-
teristics vhich can be compared directly with siailar seasurements on
other apparatus. Laboratory sests will be sade under consrolled comditvions
using stechnigues and instrumentation which may be duplicated at any time.
Laberatexry sest results provide the fumdsmental dass wpon which an evalus-
tion can be nads. Field tests are composed of sessurements nads under
simulated field conditions to provide same indication of sxpectsd performs-
ance in actusl use. In gemersl, fisld test resulss are not duplicables and
cannot provide a sound basis for objective svaluation. Field sests and
results, vhan specified and interpreted by the user, can provide valuable
information relating %o improved applicasion. Iife test resulss provide
indications of expected life and deterioration with sge. Since it is not
possible tu test & statistically sdegquate sampling of eguipnents and environ.
ments in the program, test results cannot bs considersd camelusive. Through-
out the entire test period, the eguipment and instruction saserial will de
subject to critical observation and subjective appraisal. Such sbservasions
will cover the areas of operasion, inssallation, sainsenance, general hand-
ling precautions, and improved design.

\?}4. I
"J‘»:* .
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Tor the tests srumerated and described below, at lsast five trans.
aitters and ten receivers will be required. Two transmitters and fowr
associated receivers will be placed on life sest, and sn squal awmber
will be used for the laboratsry and fisld porsiems of ths testing. The
remaining sss, comsisting of one tranmmitter and Wwo recelivers, will be
retained as spares in the svent of failure of any of the squipasnt under-

‘On‘ test.

Testing Program:

While it is beyond the scope of this proposal to describe in detail
the tests to be performed, the following listing will give an isdicatsian
of the gensral areas of iavestigation. Included are these tests speeific.
ally regquired by the Customer. In addition, experience gained in the par
tial performance of the test program on the earlier equipssns has bemm
used as a guide in the detersination of the most desirable and informative
tests to be performed here.

I. laboratory Tests:

A. Recsiver Neasurements: Neasursments will bde made on re.
celvers In She condlition received. Ons recelver will be
sligned and partially rechecked.

Should a substantiasl diffsrence be noted, all receivers
will be re-aligned and re-tested.

Whersver possible, receiver msasurements will be made
using a CW signal frem a precision signal gemerater.
Vhere pulsed signals are regquired, the signal gensreator
output will be suitabdly medulated. Receiver imput mea.
surements vill de made at the anterns terminals as deter-
nined by calibrated signal gensrator outpus. Receiver
cutput neasurements vill be mads at the detector outpus.

Certain measurements will bs considered “standard” or
"repeated” tests which will be made 8% regular inservals
%0 determine the general condition of the squipment as
the testing progresses. Thsse tests vwill be the ones
performed on the 1ifs test units and as such are calov-
lated to give the best indication of deterieration of
the equipment with age.

1. Repeated Tests:
a. Semsitivisy: Measure the input veltage regquired

40 produce a nominal signal (-1 volts DC) at the
Datsctor,

L. 116-48- 5
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b. Trigger level: Vary she input voltage and
neasurs the detsctor voltage at the level
where consistent sriggering occurs.

c. Pulss length: Measure the shortest and longess
input pulses wvhich will justs cause consissent
wiggering. Kesp input level sufficient o
satursts the detector.

2. HNeasurs the dstsctor ocutput as a function of input
frequency vith a CW signal sufficient %o saturats
ths detector. Deterains she center or peek fre-
quency, and measure the handwidth betwsen 3 4d
points.

3. Dynsmic range: For a CW signal input as the center
frequency, deternine the relationship bstwsen impwt
signal level and DC voltags at the dstector cutpus.

4, Relay drive solsage: Dstermine sdequacy of omtpus
aultivibrater in the receiver %o drive the relay.

S. Relay contact resistance: Measure the relay con-
tact resistance for several current valwes within
the contact rating of the relay. Both AC and IC
will be used.

6. Fower source variasions: Vary the AC voltage to
the power supply from O to at least 125 volss AC.
Measure the following:

a. Power consumption of power supply.

b. Current dravn by the recelver.

c. DC output velsage of the power supply.

d. Center frequency and bamdwidsh of RF ssction.
e. Sensitivity as defined in Para. la.

f. Trigger lsvel as défined in Para. 1b.

g. Palse length as defined in Fara. lc.

7. Tempsrature and humidisy: Vary the temperature
and humidivy from 09C at OX to 10% relative
humidity o 609C at 93% ve 100% relative humidity

and nake the neasuremsnts detailled under pover
source variations, paragraph 6 above, with the

exception of Item 6.4,

- ) w8 11646~ 5
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3. Transuitser Esasurements: Neasursments will be made on

s sccordance vith the instruce

sion book. Neasursmeats wvill bs made using CW operatisn
of the tranmitser, except vhers necessary.

As wvas ths case with the receivers, certain tests will

be repsated at interwvals to determine the deterioration
of the squipment as the testing progresses. Thase tests
will be tshe ones performed at intervals on the life tess

squipment,

1.

3.

3.

4.

5.

Repeated Tests:

a. Power output: Power output will be deterained
by measuring wvoltage across a dusmy load fer

optimum tuning of the eguipmens.

b. Pulse Calidbration: Nsasure the actual pulse
vidth with the pulse widsh control set as 10
nilliseconds and again at 39 milliseconds.

¢. Observe the mster resdings in the "Oscillator
Tane™ and in the "Amplifier Tune" positions
with optimum tuning.

d. Input Power: Measurs the input power in both
the "key up™ and "key down" condisiens.

s, Start.up line volsage: Determine the AC input
voltage at vhich an RF ocutput can first be
detacted.

Freguency: Destermine the aperating frequency with
wkquipm tuned ss directed by the imstruction
ok ,

Pulse width calibration: Determine the actual
pulse vidth as a function of the position of the
palse width centrol.

line voltage matching tests: Determins the line
voltages vhich can be matched by the control oa
the fromt panel of the transsitter.

Antenna masching efficiency: Determine the rangs

of the antenna masching network and the effects on
R? osutput of loads cutside of the optimum region.

-4- 116-46- 5
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8. Power scurce variations: Vary the AC voltage
to the unit from U to at least 125 wolts AC,
Measure the following:

a. Power consumption.
b. RF center fregquency.
¢. Power output,

d. Pulse width obtainable st sxtreme sstting
of the control.

7. Temperature and humidity: Vary the temperawure
and humidity from 09C at OX to 10% relative
hamidity te 60%C at 39% to 100% relstive humidity
and nake the measurensats detailed under power
source variations, paragraph § above,

8. Spuricus Outputs: Examine the transmitter output
for evidence of spurious ocutputs such as parasitics,
harmonics or sub.harmonies.

I1. Field Tests:

A. Receiver Measurements:

1. Antenna tasts: With a fixzed RY field strength at the
receiving antenna, nessure detector voltage vhile
changing the following parameters.

&, Receiving entenna length.

b. Number of suxiliary antennas coupled to the receiv.
ing antenna.

¢, Polarization of both tramsmiteing and recetving
antennas from harizoatal to vertical.

2. Irregular operation: Aftempt to obtain false trigger-
ing of the receiver by smployiang random signals, amd
by svitching of equipment associated with the receiver.

3. Alsitude: One unit will be subjected t0 a pressure of
2.5 psi, corresponding to an altitude of 40,000 fees,

for a periocd of one hour. Operstion will be checked
upen return to ambdient conditions.

-5 116-46- H
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5. Vidration: One unit will bs subjected to vibration
in a manner to be specified by the customer. Uper-
ation of the sguipment will be checked both during
and afvex vibration.

b, Drops Ons unit will be dropped ir a manner to be
specified by the customer., OUperasion of the equip.
nent vill be checked aftsr the drop, and s detailed
exmmination for damage will be mads.

B. Transaitter Neasuremsnts:

1. Ansenna testa: Field insensity will be measured at
fixed range and antemna RejENtfor various antemns
lsngths. Both vertical and herissntal polarizatisn
will be mmployesd. An extermal satching network will
be used to determine officiency of the transmiteer

matehing netwerk.

2. Altitudes Ons unit will be subjectsd to a pressure
of 2.5 pst, corresponding to an sltitude of 40,000
fees, for one hour, Operation sf the egquipmens will
be checked after revurn to ambient condisions.

3. Temperature: One unit will be subjected %o a tempera-
ture of -65°F for a period of two hours. OUperasiom of
the equipment will be checked afver return to ambiens
condisions.

4, Vibration: One unit will be subjected to wibrasion in
& nanner to be specifisd by the custemer. Opsrasisn
will be checked doth during snd afver vibration. A
check will be made to determine the extent and naturs

of any dsmage to the equipment.

c. Wc Field tents of the entire system will
r several simulated "sypical® inssallasions.
Both fixed and mobile transmitser locations will be used.
An attempt will be made 0 generats guidelines for ocpsimum
operation of the equipmens, though it must be realised that
each installation presents different problems.

III. 1life Tests:

A. Rsceiver Rslays: Rsceiver relays will be placed im a
test Tixture 'gich causes then tc be operated twice

esach ninuts, 24 hours per day. A counter vill de

. 116-46- 5
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attached to the lcad circult %o devermine vhen failure
sccurs. Contactss will bs losded to full rated current,
with filtering. Operasion will be checked several times
daily. Testing will continue until fallure of ths relay.
Several relays will bs tested.

B. IRAS System Life Test: Because the equipment must cperate
as A system, 1ifs performance vill be chscked in this man-
ner. The receivers will be placsd in insulaied containers
%5 ralss sabient texperaturs toc levels wvhich might be ex-
pected in nermal installation. The receivers will be run
on & continuocus basis. Transmitters will be turned on for
two eight-hour perieds datly. During the "on" periods,

the transnitters will bds sriggeresd one each hour. Counters

will monitor receiver switching im response o this trigger-
ing., Operation will be monitorsd daily. Whem & piece of
squipment fails, 4t will be repaired or replaced up o the
1imit of available spare egquirment. Life testing will con.
tinus for ons calendar year or #nsil all equipsents has
falled, vhichever is shorter. At imtervals, the “repsated”
tests (described under the laberatory sest seoviem) will de
perfoarned, to determine the dstsricrasion of the squipment
with age. Two transmitters snd four rsceivers will be
tested. Two receivers will be run from battery supplies,
Af furnishsd by the customer.

IV. Obecewvations: Throughout the test program, the eguipment will
be ohserved specifically for informstion regarding the followe

ingn
A. Reliabilisy in use and general structural ruggednass.

B. Vulnarabllity to damage, dus to mishandling or wring
cornections.

C. Dstectability as csugsed by audidls noise, sensible hess,
or spuricus radistions.

D. Irregular cperation of relays, parsicularly with respect
t0 undesired actuatiop, rather than fallure %o actuate.

B. Instsllation notes which may make for improved field
operation,

F. Apparent adeguacy of the instruction book.

116-46- 5

Declassified in Part - Sanitized Copy Approved for Release 2012/04/11 : CIA-RDP78-03642A000300020011-4



